Characteristics of the fatty acid composition of a deep-sea vent gastropod, Ifremeria nautilei.
Neutral and polar lipids in the soft parts of a gastropod species, Ifremeria nautilei, collected from deep-sea hydrothermal vents, were examined to assess the trophic relationships in hydrothermal vents. The vent gastropod obtains many of its lipids from symbiotic chemosynthetic microorganisms. The major polyunsaturated fatty acids (PUFA) both in the triacylglycerols and phospholipids of the gastropod consist of a limited number of n-3 and n-6 PUFA: arachidonic acid (20:4n-6), icosapentaenoic acid (20:5n-3), and docosapentaenoic acid (22:5n-3), without docosahexaenoic acid (DHA, 22:6n-3). Noticeable levels of various n-6 PUFA, such as 18:2n-6,9, 20:2n-6,9, 20:3n-6,9,12, and 20:3n-6,9,15 with significant levels of 16:1n-6 and 18:1n-6 indicate the biosynthetic characteristic of the endosymbionts. The lack of DHA in all specimens suggests a limitation of its lipid biosynthesis ability with its symbionts. This finding with regard to the lipids is unusual for a marine animal in the grazing or detrital food chain because many marine animal lipids evidently contain high levels of DHA with low levels of n-6 fatty acids. Such contradictory findings lead to some new insights into the absence of a biosynthetic pathway for DHA in I. nautilei, and provide evidence that DHA in this species is dispensable. Similar to herbivorous gastropods, the lack of DHA with significant levels of n-6 PUFA in this species also indicates its selective assimilation of specific microorganisms, such as chemosynthetic bacteria in hydrothermal vents, because significant levels of DHA were found in carnivorous mollusk lipids.